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(54) METHOD FOR MANUFACTURING PHASE DIFFERENCE COMPENSATING FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for efficiently manufacturing a phase 
difference compensating film which is little in bowing, has a slow axis direction facing a direction 
orthogonal with the longitudinal direction of the film and is good in accuracy of a slow axis angle 
in sequential biaxial stretching of subjecting a thermoplastic resin film to longitudinal stretching, 
then to lateral stretching. 

SOLUTION: The method for manufacturing the phase difference compensating film comprises 
sequential biaxial stretching of subjecting the thermoplastic resin film to longitudinal stretching, 
then to lateral stretching. In the longitudinal stretching, the thermoplastic resin film is 
longitudinally stretched in such a manner that its retardation value attains 20 to 150 nm. In the 
lateral stretching, the progression angle at the end of the thermoplastic resin film is specified to 
a range from 8 to 20 degrees outward with respect to the progression direction of the 
thermoplastic resin film prior to extension and the state thereof is continued to hold the 
distance >2 times the width of the thermoplastic resin film prior to the extension. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

It is a manufacturing method of a phase difference compensation film by serial biaxial stretching 
which carries out lateral orientation after carrying out vertical extension of the thermoplastic 
resin film, Vertical extension of the thermoplastic resin film is carried out so that retardation 
values may be set to 20-150 nm in a vertical stretching process, When transforming a 
thermoplastic resin film crosswise (TD direction) in a lateral orientation process, A manufacturing 
method of a phase difference compensation film which makes an advancing angle of a 
thermoplastic resin film end outward the range of 8 to 20 degrees to a direction of movement of 
a thermoplastic resin film before extension, and is characterized by a more than twice as many 
thing which it continues doing for distance maintenance as width of a thermoplastic resin film 
before widening the state. 
[Claim 2] 

A manufacturing method of the phase difference compensation film according to claim 1, wherein 
the direction of a lagging axis is the cross direction (TD direction) of a phase difference 
compensation film. 
[Claim 3] 

A manufacturing method of the phase difference compensation film according to claim 1 or 2, 
wherein thermoplastics is thermoplastic saturation norbornene system resin. 
[Claim 4] 

Claim 1 A phase difference compensation film manufactured with a manufacturing method of a 
phase difference compensation film given in 2 or 3. 
[Claim 5] 

An elliptical polarization film which comes to laminate a phase difference compensation film 
according to claim 4 and a polarization film. 
[Claim 6] 

A liquid crystal display using the phase difference compensation film according to claim 4 at least 
one sheet. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the manufacturing method of a phase difference compensation film, the 
phase difference compensation film manufactured with the manufacturing method, the elliptical 
polarization film using it, and a liquid crystal display. 
[0002] 

[Description of the Prior Art] 

Perpendicular orientation type liquid crystal (generally called VA liquid crystal) whose display 
quality of a liquid crystal display is improving remarkably in recent years and which has a wide 
viewing angle and the feature of high contrast in big screen uses, such as a liquid crystal 
television and a monitor, especially It is becoming in use. 
[0003] 

However, although the liquid crystal is carrying out orientation of this liquid crystal vertically as 
the name suggests, in order to compensate the light which passed through that, it needs to have 
in a sake what has a perpendicularly short index ellipsoid, and optically biaxial [ which are 
generally called negative AMPAN ]. A phase difference compensation film here specifically refers 
to 1.5 or more things by Nz coefficient, and are two or more things more preferably. 
[0004] 

(In addition Nz=Re/Rth+0.5=|nx-nz|/|nx-ny|) 

Re=|nx-ny|xd 

Rth= [|nx+ny| / 2-nz] xd 

Here, nx, ny, and nz express the refractive index for length, width, and depth all directions, 
respectively, and d expresses thickness. When it extends to a x direction in the usual uniaxial 
stretched film, it becomes nx>ny=nz and Nz is set to 1.0 with it. 
[0005] 

Although various manufacturing methods of this phase difference compensation film have been 
proposed from the former, after carrying out vertical extension of the thermoplastic resin film, 
these days, the serial biaxial-stretching method which carries out lateral orientation is becoming 
in use. 
[0006] 

However, if a phase difference compensation film is manufactured by the describing [ above ] 
serial biaxial-stretching method, when carrying out lateral orientation and the speeds of advance 
in the end and the central part of a film which are called what is called the Boeing differ, Uneven- 
ization of the orientation direction of a molecule took place crosswise, and the phase difference 
compensation film with which liquid crystal orientation can be compensated delicately was not 
obtained. 
[0007] 

in order to solve this problem, when carrying out lateral orientation, a tenter is used, and the low 
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angle widening method which makes the difference angle of the rail of a tenter less than 10 
degrees is proposed . This method of the measure against the Boeing was [ (for example, patent- 
documents 1 reference) ] also insufficient, and the range to which optical axis direction accuracy 
is settled in less than **1 time was about 60 to 65% of TD width after lateral orientation. 
[0008] 

[Patent documents 1] 

JP,2002-148438,A 

[0009] 

[Problem(s) to be Solved by the Invention] 

This invention is made in view of SUBJECT of the above-mentioned conventional technology, 
and is a thing. 

After carrying out vertical extension of the purpose, in serial biaxial stretching which carries out 
lateral orientation, there is little Boeing, and the direction of a lagging axis has turned to direction 
crossing at a right angle to the lengthwise direction of a film, and it is providing the method of 
manufacturing efficiently a phase difference compensation film with the sufficient accuracy of a 
lagging-axis angle. 

[0010] 

The purpose of differing is to provide the elliptic polarization plate which used the above- 
mentioned phase difference compensation film. 

The purpose of differing is to provide the liquid crystal display which used the above-mentioned 

phase difference compensation film. 

[0011] 

[Means for Solving the Problem] 

A manufacturing method of the phase difference compensation film according to claim 1, It is a 
manufacturing method of a phase difference compensation film by serial biaxial stretching which 
carries out lateral orientation after carrying out vertical extension of the thermoplastic resin film, 
Vertical extension of the thermoplastic resin film is carried out so that retardation values may be 
set to 20-150 nm in a vertical stretching process, When transforming a thermoplastic resin film 
crosswise (TD direction) in a lateral orientation process, An advancing angle of a thermoplastic 
resin film end is made into the range of 8 to 20 degrees outward to a direction of movement of a 
thermoplastic resin film before extension, and it is characterized by a more than twice as many 
thing which it continues doing for distance maintenance as width of a thermoplastic resin film 
before widening the state. 
[0012] 

A manufacturing method of the phase difference compensation film according to claim 2 is a 
manufacturing method of the phase difference compensation film according to claim 1, wherein 
the direction of a lagging axis is the cross direction (TD direction) of a phase difference 
compensation film. 
[0013] 

A phase difference compensation film manufactured with a manufacturing method of the phase 
difference compensation film according to claim 1 has the small Boeing, and 80 to 85% of a 
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lagging axis after lateral orientation is needed for within the limits which is **1 time to film overall 
width, and the direction of a lagging axis becomes crosswise [ of a phase difference 
compensation film ] (TD direction). 
[0014] 

If the above-mentioned thermoplastics is the thermoplastics which was excellent in 
transparency, it will not be limited in particular, For example, thermoplastic saturation norbornene 
system resin, polycarbonate system resin, Pori Sail John system resin, poly-methyl-methacrylate 
system resin, polystyrene system resin, etc. are mentioned, especially, it excels in matching 
nature and endurance with a liquid crystal, and thermoplastic saturation norbornene system resin 
with low wavelength dispersion nature and a small photoelastic coefficient is used suitably. 
[0015] 

The above-mentioned thermoplastic saturation norbornene system resin is resin currently 
conventionally used for an optical application film, For example, a ring-opening-polymerization 
object or a ring breakage copolymer of a (b) norbornene system monomer, After denaturalizing 
maleic acid addition, cyclopentadiene addition, etc. if needed, Hydrogenated resin, resin to which 
addition condensation of the (**) norbornene system monomer was carried out, (**) Resin to 
which addition condensation of a norbornene system monomer and the olefin system monomers, 
such as ethylene and alpha olefin, was carried out, (**) A denaturation thing etc. of resin which 
carried out addition condensation to a norbornene system monomer and cyclic olefin system 
monomers, such as cyclopentene, cyclooctane, and a 5,6-dihydrodicyclopentadiene, and these 
resin are mentioned. 
[0016] 

As a norbornene system monomer which constitutes the above-mentioned thermoplastic 
saturation norbornene system resin, For example, norbornene, 5-methy|-2-norbornene, 5~ethyl- 
2-norbornene, 5-butyl-2-norbornene, 5-ethylidene-2-norbornene, 5-carbomethoxy- 
2-norbornene, 5,5-dimethyl- 2-norbornene, 5-cyano 2-norbornene, 5-methyl-5-carbomethoxy- 
2-norbornene, 5-phenyl-2-norbornene, 5-phenyl-5-methyl-2-norbornene, 6-methyl-1, 4:5,8- 
dimethano- 1,4,4a,5,6, 7,8,8a-octahydronaphthalene, 6-ethyM ,4:5,8-dimethano- 1,4,4a,5,6, 
7,8,8a-octahydronaphthalene, 6-ethyM ,4:5,8-ethylidene-1 ,4,4a,5,6, 7,8,8a-octahydronaphthalene, 
6-chloro-1,4:5,8-dimethano- 1,4,4 a,5,6,7,8,8a-octahydronaphthalene and 6-cyano 1,4:5,8- 
dimethano- 1,4,4a,5,6, 7,8,8a-octahydronaphthalene, 6-pyridyl 1,4:5,8-dimethano- 1,4,4a,5,6, 
7,8,8a-octahydronaphthalene, 6-carbomethoxy-1,4:5,8-dimethano- 1,4,4a,5,6, 7,8,8a- 
octahydronaphthalene, A 1 ,4-dimethano- 1,4,4 a,4 b,5,8,8 a,9a-octahydro fluorene, 5,8-methano- 
1,2,3,4,4 a,5,8,8a-octahydro 2,3-cyclopentadieno naphthalene, 4,9: 5,8-dimethano- 3 a,4,4 a, 5, 8,8 
a,9,9a-octahydro 1 H-benzoindene, 4,11: 5,10: 6,9-trimethano 3 a,4,4 a, 5,5 a,6,9,9 a,10,10 
a,11,1 1a-dodecahydro-1H-cyclopentaanthracene, A dicyclopentadiene, a 
2,3-dihydroxycyclopentadiene, a methano octahydro fluorene, a 
dimethanohydronaliumoctafluorene, etc. are mentioned. 
[0017] 

A number average molecular weight of the above-mentioned thermoplastic saturation norbornene 
system resin, Since a mechanical strength will fall if it becomes small, and a film moldability will 
fall if it becomes large, It measures by a gel permeation chromatography by tetrahydrofuran 
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series solvent or a cyclohexane system solvent, and 5000-40000 are preferred, are 7000-35000 

more preferably, and are 8000-30000 still more preferably. 

[0018] 

The above-mentioned thermoplastic saturation norbornene system resin is marketed as a trade 
name "ARTON" from a J S R company as what has a trade name "ZEONOA" and a polar group 
from Nippon Zeon Co., Ltd. as what does not have a polar group. 
[0019] 

In order to raise the heat resistance of a phase difference compensation film, ultraviolet 
resistance, smooth nature, etc. to the above-mentioned thermoplastic saturation norbornene 
system resin, Ultraviolet ray absorbents, such as lubricant, such as sprays for preventing static 
electricity, such as heat deterioration inhibitors, such as antiaging agents, such as a phenol 
system and the Lynn system, and a phenol system, and an amine system, ester of fatty alcohol, 
and partial ester of polyhydric alcohol, a benzophenone series, and a benzotriazol system, etc. 
may be added. 
[0020] 

A method of publicly known arbitrary methods being adopted, for example, a manufacturing 
method of the above-mentioned thermoplastic saturation norbornene system resin film carrying 
out heat melting with an extrusion machine, and carrying out extrusion molding, a method of 
dissolving the above-mentioned thermoplastic saturation norbornene system resin in an organic 
solvent of not less than 100 ** of boiling points, and carrying out solution flow casting, etc. are 
mentioned. 
[0021] 

As the above-mentioned organic solvent, toluene, xylene, ethylbenzene, chlorobenzene, 
triethylbenzene, diethylbenzene, isopropylbenzene, etc. are mentioned, for example. 
[0022] 

Low-boiling point solvents, such as cyclohexane, benzene, a tetrahydrofuran, hexane, and octane, 
may be mixed and used within limits which may dissolve thermoplastic saturation norbornene 
system resin in the above-mentioned organic solvent. 
[0023] 

In a manufacturing method of the phase difference compensation film according to claim 1, lateral 
orientation is carried out, after carrying out vertical extension of the thermoplastic resin film. 
[0024] 

Arbitrary extension methods with the above-mentioned conventionally publicly known vertical 
extension may be adopted, and, generally neck-in extension between rolls is performed. Although 
extension temperature changes with thermoplastics to be used, generally it is preferred. [ of the 
range of glass transition temperature of thermoplastics - the glass transition temperature of +10 
** ] 

[0025] 

As for vertical draw magnification, since there is little deformation and the direction of a lagging 
axis comes to vary that they are less than 1.1 times that it is [ as a result] hard in an orientation 
direction of a molecule of thermoplastics, 1.1 or more times is preferred. 
[0026] 
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If a phase difference value of a thermoplastic resin film by which vertical extension was carried 
out is smaller than 20 nm, Since great stress is needed for converting a lagging axis into a TD 
direction of a thermoplastic resin film when lateral orientation is carried out, and it becomes 
difficult to reveal optically biaxial and exceeds 150 nm, vertical extension is performed so that a 
phase difference value may be set to 20-150 nm, but it is 50-100 nm preferably. 
[0027] 

In a stage which performed vertical extension, a lagging axis has turned to the extension direction 

(MD directions of a thermoplastic resin film) of a thermoplastic resin film. 

[0028] 

Although lateral orientation of the thermoplastic resin film by which vertical extension was carried 
out is carried out next, generally tenter extension of the lateral orientation is carried out. Namely, 
a width direction end of a thermoplastic resin film by which vertical extension was carried out is 
held with a tenter clip, Lateral orientation of the thermoplastic resin film by which vertical 
extension was carried out is carried out by advancing a tenter clip holding a width direction end 
of a thermoplastic resin film along with a tenter rail installed so that an interval might open 
gradually. 
[0029] 

A range of an advancing angle of a thermoplastic resin film end in the case of this lateral 
orientation is 8 to 20 degrees to a direction of movement of a thermoplastic resin film before 
extension at outwardness. That is, an extension angle of a tenter rail is made into 8 to 20 
degrees, and is widened. 
[0030] 

If it becomes small, the Boeing will occur, a lagging axis will not convert, and this angle is that (it 
becomes width 1 axis products) which lateral orientation will become dominant and in which 
optically biaxial will disappear if it becomes large, is limited to 8 to 20 degrees, and is 10 to 15 
degrees preferably. 
[0031] 

It is carrying-out [ continue ]-distance maintenance necessity of 2.0 times or more of width of a 
thermoplastic resin film before extension at the above-mentioned angle. The Boeing occurs that 
this distance is less than 2.0 times, uneven-ization of an orientation direction of a molecule takes 
place, and a phase difference compensation film with which minute liquid crystal orientation can 
be compensated is no longer obtained. 
[0032] 

The phase difference compensation film according to claim 4 is Claim 1. Since it is the phase 
difference compensation film manufactured with a manufacturing method of a phase difference 
compensation film given in 2 or 3, The Boeing is small, and 80 to 85% of a lagging axis after lateral 
orientation is needed for within the limits which is **1 time to film overall width, and the direction 
of a lagging axis has become crosswise [ of a phase difference compensation film ] (TD 
direction). 
[0033] 

The elliptical polarization film according to claim 5 is an elliptical polarization film which comes to 
laminate a phase difference compensation film according to claim 4 and a polarization film. 



6/11 



2010/04/07 13:12 



JP,2004-144942,A 



[0034] 

As the above-mentioned polarization film, what is necessary is just the polarization film currently 
generally used, On for example, a film which consists of vinyl alcohol system polymer, such as 
polyvinyl alcohol and partial formaHzed polyvinyl alcohol. If dyeing processing by dichroism 
substances, such as iodine and dichromatic dye, and stretching treatment, and available light by 
which crosslinking treatment was carried out are entered, arbitrary films which may penetrate 
linear polarization will be mentioned. 
[0035] 

A protective film from which a polarization film generally protects a polarization film to the one 

side or both sides is laminated. 

[0036] 

The above-mentioned protective film is transparent and a film excellent in a mechanical strength, 
thermal stability, moisture resistance, etc. is preferred, For example, films, such as cellulose 
triacetate, polyester system resin, polyether sulfone resin, polycarbonate resin, polyamide resin, 
polyimide resin, polyolefin resin, and an acrylic resin, are mentioned. 
[0037] 

The liquid crystal display according to claim 6 is a liquid cr/stal display which used at least one 

sheet of the phase difference compensation film according to claim 4. 

[0038] 

The above-mentioned liquid crystal displays are conventionally publicly known arbitrary liquid 
crystal displays, such as a transmission type and a reflection type which arrange the above- 
mentioned elliptical polarization film to one side or both sides of a liquid crystal cell, or type both 
for a penetration / reflective. 
[0039] 

Therefore, conventionally publicly known arbitrary liquid crystal cells, such as a simple-matrix- 
driving type represented by an active-matrix drive type thing, a twist nematic type, and a super 
twist nematic type which are represented by thin film transistor type, for example, are mentioned 
also for a liquid crystal cell which forms a liquid crystal display. 
[0040] 

[Embodiment of the Invention] 

Hereafter, although working example of this invention is described, it is not limited to the 

following example. 

[0041] 

(Working example 1, comparative examples 1-5) 

Thermoplastic saturation norbornene system resin (the Nippon Zeon Co., Ltd. make, trade name 
"ZEONOA#1600") was supplied to the monopodium melting extrusion machine with which the T 
die was installed, melting extrusion was carried out at 230 ** f and with 1000 mm in width and an 
average thickness of 100 micrometers long thermoplasticity saturation norbornene system resin 
was obtained. 
[0042] 

It was 161.0 ** when the glass transition temperature of the obtained long thermoplasticity 
saturation norbornene system resin film was measured using the differentiahscanning- 
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calorimetry device (the SEIKO electronic industry company make, trade name "DSC220C"). 
[0043] 

The obtained long thermoplasticity saturation norbornene system resin film was supplied to the 
length uniaxial-stretching device between rolls, was extended 1.5 times, and the phase difference 
compensation film which has the retardation values shown in Table 1 was obtained. The width of 
the obtained film was 810 mm. 
[0044] 

The retardation value of the obtained vertical uniaxial stretched film was measured, and it was 
shown in Table 1. The retardation value was measured at intervals of 1 cm to the TD direction 
using the double reflex meter (prince measuring machine machine company make, trade name 
"KOBRA-21 ADH"), and average value showed it. 
[0045] 

Next, the obtained vertical uniaxial stretched film was supplied to the tenter clip type tenter 
which has a preheating zone, an extension zone, and a cooling zone, lateral orientation was 
performed in the predetermined extension angle and extension distance which were shown in 
Table 1, and the phase difference compensation film was obtained. As for the temperature of the 
preheating zone, the temperature of 155 ** and an extension zone set the temperature of the 
cooling zone as 120 ** 165 degrees. 
[0046] 

The lagging-axis angular accuracy and Nz coefficient of the phase difference compensation film 
which were obtained were measured at intervals of 5 mm to the TD direction using the double 
reflex meter (prince measuring machine machine company make, trade name ''KOBRA-21 ADH"), 
and the result was shown in Table 1. 
[0047] 

Lagging-axis angular accuracy showed the ratio by which the degree of shift angle to the TD 
direction of the lagging axis in each point of measurement is contained in less than **1.0 degrees 
by percentage. 
[0048] 
[Table 1] 
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[0049] 

Since the phase difference compensation film obtained by the comparative example 1 has the 
small extension angle of a lateral orientation process, lagging axes continue being MD directions. 
[0050] 

Since the phase difference compensation film obtained by the comparative example 2 had too 
large the extension angle of the lateral orientation process, its width 1 axis was dominant 
[0051] 

Since the phase difference compensation film obtained by the comparative example 3 had a short 
extension distance of a lateral orientation process, its Boeing was large, and its accuracy of the 
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angle of a lagging axis was bad. 
[0052] 

The phase difference compensation film obtained by the comparative example 4 had too low the 
retardation value of the vertical uniaxial stretched film, and its width 1 axis was dominant. 
[0053] 

The phase difference compensation film obtained by the comparative example 5 had too large the 
retardation value of the vertical uniaxial stretched film, and lagging axes continue being MD 
directions. 
[0054] 

[Effect of the Invention] 

In serial biaxial stretching which carries out lateral orientation after carrying out vertical extension 
of the thermoplastic resin film since the composition of the manufacturing method of the phase 
difference compensation film according to claim 1 is as above-mentioned, There is little Boeing, 
and the direction of a lagging axis has turned to direction crossing at a right angle to the 
lengthwise direction of a film, and a phase difference compensation film with the sufficient 
accuracy of a lagging-axis angle can be manufactured efficiently. 
[0055] 

In the manufacturing method of the phase difference compensation film according to claim 2, 
since the direction of a lagging axis is the cross direction (TD direction) of a phase difference 
compensation film, the phase difference compensation film in which optically biaxial is more 
excellent is obtained. 
[0056] 

In the manufacturing method of the phase difference compensation film according to claim 3, 
since thermoplastics is thermoplastic saturation norbornene system resin, the phase difference 
compensation film in which transparency is high, and optical uniformity is excellent in, and heat 
resistance and moisture resistance were excellent is obtained. 
[0057] 

The phase difference compensation film according to claim 4 is Claim 1. Since it is the phase 
difference compensation film manufactured with the manufacturing method of the phase 
difference compensation film given in 2 or 3, the direction of a lagging axis has turned to direction 
crossing at a right angle to the lengthwise direction of a film, and the accuracy of a lagging-axis 
angle is good. 
[0058] 

Since it comes to laminate a phase difference compensation film according to claim 4 and 
polarization film, the elliptical polarization film according to claim 5 can be used conveniently for 
an optical disc, a liquid crystal display, etc. 
[0059] 

The liquid crystal display according to claim 6 is the phase difference compensation film 
according to claim 4 At least 1 Since it is a ******** liquid crystal display, it can be conveniently 
used as a liquid crystal display for large-sized screens, such as a liquid crystal television and a 
monitor. 
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